Introduction
Old-growth Southwestern subtropical upland forests, broadleaved and mostly evergreen, are restricted to the Lower Rio Grande Valley of south Texas, primarily Cameron County, southern and western Hidalgo County, and extreme southern Willacy and Starr Counties. This forest type, although restricted to a small geographic area, was apparently once the prevailing upland vegetation of the lower valley. It occupied moist uplands and resaca (ox-bow) terraces over heavy-textured soils (mostly silty clay loam and silty clay Mollisols and Alfisols), which are now almost entirely in row-crop production. This evergreen low forest formed landscape mosaics with related floodplain hardwood forests dominated by deciduous species such as sugarberry (Celtis luevigata Willd.), [nomenclature follows Correll and Johnston ( 1970) ], cedar elm (Ulmus crassifolia Nutt.) , and Berlandier ash (Fraxinus berlandieri A. DC.) (Clover 1937; Inglis 1964; Gonzalez-Medrano 1972; Bush and Van Auken 1984; Jahrsdoerfer and Leslie 1988; Wood 1988, 1989; Vora 1990') . A more restricted Texas palmetto (Sabal mexicana Ma&)-dominated forest once occupied the Rio Grande floodplain downstream from Brownsville but probably never extended far upstream (Clover 1937 , Davis 1942 , Williams and Allday-Bondy 1979 .
The prevailing climate of the lower valley is warm with a frost-free period averaging more than 330 days. Although the area has suffered at least two severe freezes since December 1983, native species are typically not severely damaged or lolled (Lonard and Judd 1985, 199 1) . Average precipitation ranges from 20 inches [50 centimeters (cm) ] in the west to 30 inches (75 cm) in the east with no pronounced summer drought. However, high temperatures during the summer months cause water stress on upland sites during most years (Clover 1937) . The Lower Rio Grande Valley is underlain mostly by Pleistocene and some Quaternary deposits (Wynd 1944 grasslands with live oak mottes (Johnston 1955 (Johnston , 1963 Diamond and Fulbright 1990) , whereas, to the west and northwest, these deposits grade gradually into older, generally sandier deposits, higher and drier landscapes, and drier, cooler climates that support shrubland or deciduous thorn woodland vegetation (Huss 1959 , McMahan and Inglis 1974 , Drawe et al. 1978 , O'Brien 1980 , Archer et al. 1988 , McLendon 1991 . Both to the north and to the west, rangeland is the dominant land use, whereas, the lower valley is dominated by cropland and urban development. Periodic flooding and fluctuations in the Rio Grande delta's water regime, along with catastrophic drought, were probably the dominant influences on this forest type (Clover 1937 , Inglis 1964 , Drawe et al. 1978 . Fire may not have played an important role in shaping this mesic community.3 The importance of smaller disturbances has not been documented, although Archer et al. (1988) have shown the importance of the interaction of fire reduction and mesquite seed dispersal by domestic cattle. This interaction has triggered rapid change in the modem landscape from savannah to thorn woodland in related communities to the north. The processes that control succession on floodplains have been discussed by Bush and Van Auken (1986a , 1986b . Southwestern subtropical upland forests are easily distinguished from other forests in the southeast. They have broad-leaved, subtropical evergreens among the dominant species, and they occur only in south Texas (table 1) .
Associated Society of American Foresters Cover Types:
None Physiographic Provinces:
Narrative of Old-Growth Conditions Diamond et al. (1987) and Diamond (1992) broke upland subtropical evergreen forests into two series for classification based on prevailing dominant species and differences in physiognomy: the Texas ebony-anacua series; and the Texas ebony-snake-eyes series. The former is described as a well-developed forest, whereas, the latter is a low forest grading into shrubland. These series represent a continuum of related communities that occupy uplands of the Lower Rio Grande Valley-the former on well-watered sites and the latter on drier sites. Both are listed by Diamond et al. (1987) Archer et al. (1988) described the conversion of open grassland to thorn woodland in communities to the north of the Lower Rio Grande Valley. Mesquite becomes established due to the reduction of fine and rapid dissemination of seeds by cattle. Other shrubs then become established under mesquite in a predictable sequence, and these mottes may grow together to form diverse thorn woodlands on some sites. Van Auken and Bush (Bush and Van Auken 1984 , 1986a , 1986b Van Auken and Bush 1985) have shown how differences in light and nutrient requirements may control secondary succession on floodplains of the San Antonio River. Huisache, an early successional species with higher light and lower nutrient requirements than sugarberry, would come first in the succession. Establishment processes and invasion of grassland described by Archer, and light/nutrient processes described by Van Auken and Bush, may both play a role in the forest dynamics of upland subtropical forests, but these processes have not been investigated in that type. Grazing by large ungulates was apparently not common in the valley before European settlement, as there are few or no records of bison in the area.
Forest Dynamics and Ecosystem Function
Revegetation of retired cropland is ongoing in the Lower Rio Grande Valley. More than 5,000 acres [2024 hectares (ha)] have been replanted, but only dubious records on planting methods and rates of "success" have been kept. In "natural" old fields, huisache, sugarberry, and cedar elm are common on wet sites, and mesquite is common on all sites; however, sugarberry and cedar elm are absent on dry sites. Granjeno is also a common, early successional species on almost all sites. Anacua grows in early successional stands, but Texas ebony is generally absent.
Unfortunately, little is known about processes in old-growth Texas ebony forests, nor about presettlement disturbances. Apparently, periodic flooding and severe drought were once controlling factors. These disturbances would certainly have caused patchiness in the presettlement landscape. The Rio Grande is now almost entirely "controlled" as it reaches the lower valley, and essentially all the fresh water in the river is allocated to human use before it gets to the Gulf of Mexico. Overflow in some areas that were once periodically flooded is now totally controlled. At the same time, some areas may be wetter than ever due to the collection of irrigation water in resacas. Gap-phase succession is not clearly apparent in old-growth upland forests of the Rio Grande Valley. There is often almost no mesquite in the interior of the oldest stands I have viewed. Texas ebony or a mixture of ebony and anacua generally form a nearly monoculture canopy; sometimes these species emerge slightly from a lower canopy of mixed shrubs and low trees. These stands have little or no understory, but the stems of species that reach near the canopy (16 to 26 feet or 5 to 8 m) may be so dense that walking is difficult. The Forest Service, United States Department of Agriculture (USDA), is dedicated to the principle of multiple use management of the Nation's forest resources for sustained yields of wood, water, forage, wildlife, and recreation. Through forestry research, cooperation with the States and private forest owners, and management of the National Forests and National Grasslands, it strives-as directed by Congress-to provide increasingly greater service to a growing Nation.
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